MY attention was first called to the value of Madame Montessori's .system of education and its possibilities in training children with very defective sight by the case of a small patient, aged 21, when I saw him first. Severe ophthalmia neonatorum had caused blindness in the left eye and very defective vision in the right eye. In July of last year when I saw him again he was aged 31, and I was very greatly impressed by the general intelligence of the boy and by the fact that despite his great visual disabilities he already knew his 'letters and was able to count small numbers. The parents ascribed this to the training he had had during the preceding six months at *a Montessori school.' I have since had occasion to investigate a little more fully the value of this method for the training of normal children, -and though I have no more than a superficial book knowledge of it, it seems to me to have possibilities for training blind children or those with defective sight which, as ophthalmic surgeons, we should know about and, if possible, develop.
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My subject-matter will be in no way new to those who have taken an interest in problems of child psychology or modern elementary education, but even in quarters where such an interest might be expected to be most active I have found the most complete ignorance on these subjects, an ignorance which I shared a few months ago. For the education of children of school age with defective sight much has been done in recent years, and only the year before last Mr. Bishop Harman read an excellent paper before the Section on methods in use.' But it is for younger children in the very important formative period of three to six that the Montessori methods are at present adapted. During those years the child is undergoing its most important sensory education. It is learning to use not only all the ordinary senses of sight, hearing, touch, taste, and smell, but also the muscular and stereognostic senses, and to associate the percepts arising from these various senses and to coordinate its movements. Froebel stood almost alone in the attempt I Proc. Roy. Soc. Med., 1913, vi, pp. 146-163. loo Section of Ophthalmnology to systematise education during this important period of a child's life, but in many quarters it was and still is regarded as sufficient to allow the normal practical contact with the surrounding and expanding world of the child's life to give it the experience necessary for its development.
Only in cases where the child remains in an obviously defective condition after reaching normal school age were attempts made to sadopt systematic methods of dealing with these sensory defects.
The most important work in this line was done by Seguin, who published his " Traitement Moral, Hygi6ne et Education des Idiots" in Paris in 1846. This work, though it avowedly deals with the treatment of defective children, is based on such sound psychological ,observation of child life and development that to the present day it forms the foundations on which all child educators must build. Madame Montessori herself acknowledges in the fullest fashion all that she owes to Seguin and to her early experience in dealing with defective children. Indeed, it was mainly the fact that defectives could be brought to such a level of accomplishment that they could compete on equal terms with normal children of the same age which induced Madame Montessori to realise that the methods in use for normal children must be in some way lacking, and determined her to take up the question of applying Seguin's methods to the teaching of normals. She gave up her medical work entirely and devoted seven years to the study of pedagogy and psychology, especially the psychology of the child, and it was only in 1907 that the first school under the Dottoressa's guidance was opened in Rome. These intervening eight years have witnessed a great development and extension of the method, so much so that even in this conservative country several classes have already been started. I know of three schools in London, a very flourishing small school at Runton, and one in Birmingham, a class in a village school in the New Forest, and large classes in Elementary Schools in York and in Sunderland. The main difficulty in the way of the extension of the system, apart from the inertia of the teaching profession and the public or the parents, is the difficulty of finding the right conductor. I avoid the use of the term teacher because the essence of the method is to allow the natural development of the child to take place with the most scrupulous avoidance of any attempt to force it into a common mould. It requires a patience worthy of Job himself to avoid interfering when a child is seen doing an exercise wrongly time after time; but the reward comes in the intense satisfaction displayed by the child when at last he succeeds unaided in doing it rightly.i Much of the training is of such a character that the child can be left to work out the correct method by himself, and in some quarters this feature has given rise to a false impression that the children are allowed to do as they please. This is quite untrue if it is meant to imply an absence of discipline; but in the sense that the child is encouraged to develop his natural healthy aptitudes fully and freely, it is true. A child who is tired of one particular exercise or who finds it beyond his capacity will gain no benefit by being kept at that exercise. If he is interested in it no outside enticement will take his mind off it until he has achieved it. This is one of the important points in which it differs from the kindergarten system, where it is supposed that it tires a child's brain to keep it more than a limited space of time at one exercise. The result is that as soon as the child becomes thoroughly interested in one thing his mind is distracted into another quite different groove; as an intelligent small boy remarked, "The lesson was all interruptions." I feel sure this is based on a wrong idea of child psychology, and that so long as the child is interested there is no chance of brain-fag. Constantly changing the channel in which the child's mind is running is much more likely to tire it out. A child left to itself possesses a power of concentration on the work or play on hand which might serve as an example to many of its elders. Surely the Montessori system, which tends to conserve and develop this power, is preferable to one which dissipates it. Within the limits of a short paper I can only deal briefly with the material basis of the system, but I hope it may be sufficient to let the Section realise how easily it could be adapted for the use of children whose sight is lost or defective. Indeed, even with normal children many if not most of the exercises are done frequently blindfolded to educate the tactile, muscular, and stereognostic senses. And if it is important to train these senses in normal children, how much more important is it to do so in the child who is" deprived of that sense which for most of us is the main one to which our educative processes have been adapted. Before I go further I think it may interest members to see what kind of result can be reached in education in the ordinary limited sense of the word. I ask you to look at a sample of writing by a child aged 5. A sense of shame alone prevents me from putting up for comparison a sample of writing by one who only painfully acquired the art by copying pot-hooks and copy-book phrases. Vision in the Montessori system plays a very small part in learning to write.
The art is acquired almost casually as a by-product in training the tactile and muscular senses. A child aged 3 is first started on what may be called exercises of practical life-buttoning, lacing, fastening hooks and eyes, and tying bows. I have seen a normally restless and over-active child sit quietly for an hour over one or other of these frames, making many mistakes, but realising them for herself, and not in any way relishing the interference of the intrusive elder who wishes to show her how to do it, and ultimately triumphing in doing it correctly unaided. This is the first exercise in muscular co-ordination. The second series is devoted to the tactile sense. It consists of boards covered with strips of sandpaper and fabrics of different texture and surface, which the child learns to differentiate blindfolded. Then come exercises in the discrimination of simple sounds gradually leading up to musical sounds and the development of a sense of rhythm. With this is associated the teaching of the art of moving quietly and gracefully, and, in a later stage, dancing. Perception of weight is taught by means qf blocks of wood of the same size, but of varying density.
The next series of exercises introduces the child to the idea of dimension. Three series of inset blocks, which vary (a) in length only, (b) in breadth or diameter only, and (c) in length and breadth. Starting with one set at a time, the child learns to fit them all into their proper places, until finally it can do the exercise with all the blocks mixed together. This exercise is done both visually and tactually, and, ultimately, as tactile discrimination develops, a child will fit every block in without mistake when blindfolded. In this series the apparatus is self-corrective, and the child can be left absolutely to itself to play with the insets. The idea of dimension is carried further by the "tower," cubes varying in three dimensions, the broad stair, bricks varying in two dimensions, and the long stair, where only one dimension varies. This also serves to introduce later on the idea of number. The child, of course, is told the names of the different dimensions, and learns to appreciate length, breadth, and height.
The next teaching material introduces the idea of form. It consists of a large series of wooden frames with geometric insets of various kinds. These are used first of all visually, and then blindfolded, and the child fits the form into the frame by tactile muscular sense. From the point of view of education in the narrower sense of the word this forms one of the most important steps in the process of learning to write. The child in a very short time gains such a control of the. tactile muscular sense that simply by feeling the outer edge of the insets and the inner edge'of the frames it is able to fit in any one of these figures from the simplest to the most complicated. At the same time it is taught the names of the different figures, and though it may seem absurd to talk of a child, aged 4, knowing anything of geometry, it is actually acquiring ideas of shape which are the basis of all geometrical teaching, and this is carried further by a series of cards reproducing these shapes, first in solid colour, then in thick outline, and then in thin outline, so that the child fitting the insets over these 8s gradually carried over mentally from the concrete form to the abstract idea of spatial relations limited by lines.
I am afraid the training of the colour-sense will hardly be applicable to blind children, so I pass on to the next material, which consists of metal insets similar to the wooden ones. With these the child commences to use pencils and coloured chalks, forming the outlines on cards and filling them in with colours. At first the colours may transgress the bounds of the outlines wildly, but in an astoniuhingly short space of time muscular control is gained, and the figure is filled in with strong, firm lines. This exercise would probably have to be modified for children with defective sight, and, instead of outlining'the inset, the outer frame would have to be made of metal, and, after outlining the figure, the child would use the frame as a control for filling in the figure. It would thus gain in a similar way power of muscular control over a pencil.
The first alphabetic material consists of script letters cut out in, sandpaper and mounted on cards. These the child learns more by touch than by vision. The card is held in the left hand, and the right index-finger is passed lightly over the sandpaper from left to right, and the name of the letter is repeated. For normal children the vowels are printed on blue and the consonants on pink. With blind children different roughnesses of sandpaper or some difference in surface texture could easily be devised for differentiating purposes. As the child is learning these letters by tactile muscular sense, it is at the same time practising the movements of muscular co-ordination, which are necessary for the formation of the letters, and as it has gained already the power of control of a pencil or chalk, it suddenly realises its power of combining these two acquirements, and without any further instruction writing is an accomplished fact in that child's training.
Mr. Holmes, in his report to the Board of Education, gives six weeks as a very ordinary time from the beginning of the training till the writing of actual letters. With older children, aged 6 or more, this. may be reduced to a month, and so excellent is the control of muscularmovement that from the very first the writing of Montessori children, compares favourably with the writing of third and fourth standards children, and, as I have already said, compares more than favourably with the writing of solne adults whom I could mention.
When we come to reading we are faced in this country with a, difficulty that is not met with in Italy. Italian is probably the most. purely phonetic language in Europe, and the child who has learned the sound of the various letters has only to name these successively, with gradually increasing rapidity, until he recognises that they form a word which he knows. English is probably the least phonetic. language in Europe, and, at least to begin with, great care must be exercised in selecting words which are phonetic. The letters forteaching the formation of words are cut out of the cardboard -and unmounted. The child has meantime learned all their names, both visually and tactually, but you may still see them, if they are a little doubtful, passing their fingers rapidly over the letter. It would almost. seem as if the tactile impression conveyed a more vivid impression to. their intelligence than the visual.
In teaching numeration and arithmetic, we go back first to the long stair which increases by lengths of one decimetre from one to ten. The names and shapes of the numbers are learned by means of sandpaper figures like the letters, and counting and addition and subtraction ar& learned by means of the counting boxes and sticks, and for numbers over ten by wooden frames with printed numbers. This material substratum of which I have been speaking is only a.
part, I might almost say a small part, of the method. The whole method itself is of no avail if the principle underlying it is not fully appreciated. Of course it is revolutionary, a reversal of previously accepted notions of elementary education. It is the free development.
by the child itself of all its inherent capacities, as opposed to the inculcation from an outside source of dogmata which the child may ormay not accept willingly or sullenly, but which as they are usually enforced do not easily become a part of the child's intellectual concepts, Everything that he acquires by the Montessori method he acquires for himself. It is part of his own intellectual being built up from his own sensory percepts. It is he himself who has learned to observe and to associate the resulting ideas, and his knowledge grows from natural roots, and is not a forced graft from an outside souroe, and lest it might be thought that there is anything forced or fatiguing about' the almost uncanny rapidity of progress, I may definitely say that these children are all the time quite unconscious that they are doing anything more than-playing at a most absorbing game, and the weeping is very bitter if for any reason they are kept away from this game.
Possibly the most important feature in the whole method is the development of the sense of self-discipline in the child and its unconscious realisation of its social duty to other children. Mr. Holmes, late Chief Inspector of Elementary Education, speaking of this factor, has remarked how speedily even the most turbulent and unruly children become aware of their duty of self-control or have it enforced on them by the example of the community. By no other method can there be so full a development of the sense of individual freedom with self-discipline and the sense of duty as a member of a social comity. And he went on to say that Montessori-trained children, when they came under the more restrictive discipline of ordinary school-life, instead of proving less amenable, are more easily controlled than the ordinary child.
For visually defective children some slight modifications would be necessary in some parts of the apparatus. In learning numeration the long stair, instead of being made in alternate colours, blue and red, would have to be made with alternating rough and smooth surfaces. Sandpaper figures would have to be used in the counting-boxes. Frames and blocked sandpiper letters-would have to be used in forming words, but so efficiently are the tactile muscular and stereognostic senses developed that I believe it would be possible to get a blind child to write on ordinary paper, keeping a moderately straight line, without the use of any of the mechanical devices which most of them have now to use. Helen Keller is a revelation of the possibilities of continuous and assiduous care in training where blindness and deafness were combined. For those less affected I believe Madame Montessori's system has possibilities capable of producing results almost as miraculous, and the purpose of my paper is simply to call the attention of the Section to it in the hope that it may be of use to members who may at any time be called on to give advice as to what is to be done in regard to the training of children who are blind or whose sight is defective.
